2'-chloro-4'-aminoflavone derivatives selectively targeting hepatocarcinoma cells: convenient synthetic process, G(2)/M cell cycle arrest and apoptosis triggers.
A series of 2'-chloro-4'-nitroflavone and 2'-chloro-4'-aminoflavone derivatives were synthesized by a convenient synthetic process. The in vitro anti-proliferation ability of these compounds was evaluated against hepatocarcinoma cells (HepG2), breast adenocarcinoma cells (MCF-7), and human chronic myelogenous leukemia cells (K562). Most of synthetic compounds possessed notable anti-proliferation activity against HepG2 cells and little activity against MCF-7 cells and K562 cells. In particular, compounds 4c and 4e exhibited high anti-proliferation activity against HepG2 cells with IC(50) at about 2.0 µM. Further toxicity screening toward normal human hepatocytes indicated that some compounds had low toxicity against normal liver cells, among which 4e displayed very weak effects on QSG7701 and HL7702 cells, with IC(50) values >100 and 50 µM, respectively. Compound 4c, with the best anti-proliferation activity in amino-substituted flavones (IC(50) = 2.0 µM), was selected for further evaluation of its effects on apoptosis and the cell cycle. HepG2 cells were exposed to this compound at 10 µM, which induced nuclear disassembly and DNA fragmentation. Flow cytometry analysis suggested that the population of apoptotic cells greatly increased in the 4c-treated HepG2 cells, and the cell cycle was arrested at the G(2)/M phase.